Root canal morphology of permanent three-rooted mandibular first molars: Part II--measurement of root canal curvatures.
The distolingual (DL) roots of three-rooted mandibular molars often challenge clinicians during root canal therapy. This study investigated canal curvatures in permanent three-rooted mandibular first molars by using micro-computed tomography (micro-CT) scans. Twenty three-rooted (group 1) and twenty-five two-rooted mandibular first molars (group 2) were scanned by micro-CT. The specimens were reconstructed 3-dimensionally by the software Mimics 10.01 and shown in a parallel projection mode. The images of the root canals in clinical view (CV) and proximal view (PV) were analyzed by the software Image-Pro Plus. Schneider method and a modified Pruett method were used to measure the angles and radius of canal curvatures. In the three-rooted molar group in a CV, the average angles of primary curvatures were 24.34 degrees for the mesiobuccal, 22.39 degrees for the mesiolingual, 13.71 degrees for the distobuccal (DB), and 13.81 degrees for the DL canal. In a PV, the average angles were 16.60 degrees for the DB and 36.06 degrees for the DL canal, respectively. Secondary curvatures were frequently seen in a CV (60%) for the DB canals, with an average angle of 26.94 degrees. In a PV, the average central angle of curvature was 59.04 degrees for the DL canal, and the average radius and curve length were 6.17 and 5.73 mm, respectively. In general, no statistically significant difference was found for canal curvatures in the mesial roots between the three-rooted and two-rooted molar groups (P > .05). A better understanding of the canal curvatures is essential for successful endodontic treatment of three-rooted mandibular first molars.